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Description 

Water absorbent polymers can absorb large 
amounts of deionised water, e.g., at least 25 grams 
deionised water per gram dry weight of polymer. The 5 
polymers can be insoluble in water, in which event par- 
ticles of the polymer will swell and absorb water but will 
not dissolve into the water, or the polymers can be sol- 
uble in water, in which event particles of the polymers 
will initially swell to absorb water but will subsequently 
dissolve into the water. 

Water absorbent synthetic polymers can be made 
by, for instance, graft polymerisation, but the polymers 
are normally made in particulate form on a commercial 
scale by reverse phase bead polymerisation followed by 
drying or by gel polymerisation followed by drying and 
comminution. 

The product of reverse phase bead polymerisation 
usually has relatively good flow properties but may con- 
tain significant amounts of undersized particles and 
these can cause difficulties during handling, for instance 
due to dusting problems or flow problems in some in- 
stances, and can cause difficulties during absorption of 
water. 

The product of gel polymerisation and comminution 
tends to have a wide range of particle sizes. The parti- 
cles generally are randomly shaped and are not sub- 
stantially spherical, and so flow problems can arise 
when there is a substantial proportion of smaller parti- 
cles, for instance below 125 or 150um Also there can 
be a significant amount of undersized particles in the 
product and these can cause dusting problems during 
handling and absorption problems upon contact with 
water. 

In general, it is desirable for the particles to be sub- 
stantially all above 125u,m (in order to minimise flow 
problems) and it is particularly desirable that the product 
should be substantially free of particles below 50um, in 
order to minimise dusting problems during handling and 
absorption problems upon contact with water. For in- 
stance if there are significant amounts of very small par- 
ticles then these very small particles may collect togeth- 
er into sticky lumps upon contact with water, and will 
then only absorb water very slowly. 

Where any of these problems are particularly seri- 
ous, it is therefore common to sieve the undersized par- 
ticles from the product. The removed fines are then 
dumped, used in an environment where dusting, flow or 
absorption properties are adequate, or recycled so as 
to form part of the final dried product. For instance they 
can be put back into the gel recovery process at a wet 
stage and will then form a component of particles of the 
final product and which it is intended should be coarser. 
Such recycled undersized particles will form a minor 
proportion only of the final product and will be present 
as permanent components of coarser particles in the fi- 
nal product. 

None of these techniques are entirely satisfactory 



and so it would be desirable to be able to reduce the 
production of fines or to be able to use them in some 
beneficial manner. 

In theory, very small polymer particles will absorb 
water more quickly than larger particles but in pratice 
this may not happen. For instance when the relatively 
coarse particles used in the process of EP-A-1 95550 
are replaced by the same weight of finer dry powder it 
is found that the absorption appears less effective. Also 
it is necessary to prevent the small particles from lump- 
ing together during the absorption or hydration of the 
particles. 

It is known to make reverse phase dispersions of 
cross linked polymers, for instance as thickeners for 
aqueous media, and reverse phase dispersions of water 
soluble polymers, for instance as flocculants for aque- 
ous media, wherein the size of the polymer particles is 
typically below 3um Recovery of the product in corre- 
sponding powder form tends to incur unacceptable dust- 
ing and flow problems. 

It is known to make cross linked water absorbent 
polymers by precipitation polymerisation, and it appears 
that the precipitate that is collected consists of clusters 
(perhaps of a size 5-25|im) of smaller particles, perhaps 
having a size of 1u.m or less. These clusters readily 
break down during handling to form a rather dusty pow- 
der. It seems that when the precipitated clusters are dis- 
persed into water, as a thickening agent, the individual 
cross linked particles separate from one another. How- 
ever this is not relevant to the significant commercial 
problem of utilising the large volumes of fines of gel pol- 
ymer that are made by reverse phase bead polymerisa- 
tion or by comminuting polymer gel. 

A first aspect of the invention provides a particulate 
polymeric product for use as a viscosifier or flocculant 
comprising particles of a substantially water soluble pol- 
ymeric viscosifier or flocculant wherein the particles 
have a size of below "lOjim and are present in the form 
of friable aggregates of which at least 90% have a size 
above 50jjm and wherein the aggregates have been 
made by bonding substantially dry polymer particles 
with an aqueous liquid and drying the aggregates and 
the aggregates are friable in that they can be broken 
down to the individual polymer particles by mixing with 
an aqueous medium that is to be thickened or flocculat- 
ed. 

In use, the aggregates behave initially (e.g., during 
handling) as coarse particles but subsequently (e.g., in 
an aqueous medium) as fine particles. 

This aspect of the invention has two great advan- 
tages. First, it solves the problem of utilising fines or oth- 
er undersized particles (that have previously been re- 
garded primarily as a waste product) in such a manner 
that the performance properties of the polymers can be 
attained whilst avoiding the flow, dusting or other prob- 
lems previously associated with the undersized parti- 
cles. Secondly, it utilises them in a way that can result 
in beneficial performance properties compared to those 
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that are obtained when the same polymer is introduced 
in coarser particulate form. In particular, it is possible to 
make aggregates that have the handling and dusting 
and initial water-absorption properties that would be as- 
sociated with coarser particles of the polymer but which 
have performance properties that are better than would 
be expected for polymer particles of the same size as 
the aggregates but of conventional, non-friable, texture. 
It seems that when the aggregates break down within 
the aqueous medium the individual particles of the ag- 
gregates are then liberated and act within the medium 
as if they were individual particles. Thus benefit is ob- 
tained from the higher rates of absorption due to the 
small particle size within the aggregates but the flow and 
dusting properties of the aggregates, before addition to 
the aqueous medium, are dictated primarily by the par- 
ticle size of the aggregates. 

The particles of polymer are, in the products of the 
invention, mainly in the form of friable aggregates (i.e., 
at least 50% by weight of the polymer in the product is 
in the form of friable aggregates). This therefore con- 
trasts with the minor proportion of fines that might be 
incorporated if fines are sieved from a dried product and 
recycled to a wet stage, as opposed to being dumped. 
It is possible for the product of the invention to include 
a deliberate addition of particles that are not in the form 
of the friable aggregates but generally substantially all 
the water absorbent polymer is introduced in the form 
of the friable aggregates. If the aggregates are rather 
weak and/or are subjected to rigorous handling condi- 
tions some breakage of the aggregates back towards 
the individual particles may occur during handling and 
storage but preferably at least 75%, and most preferably 
at least 90%, by weight of the particles are present as 
aggregates. 

This aspect of the invention is of particular value 
when the polymer was formed initially as a polymer gel, 
i.e., as a concentrated solution in water. Preferably the 
polymer is synthetic and preferably it will have been 
made by bulk gel polymerisation or by reverse phase 
polymerisation. Preferably the particles will have been 
made by deliberate comminution of the bulk gel or beads 
made by reverse phase bead polymerisation or will be 
fines or other particles that are separated from the 
beads during drying. The comminution can be conduct- 
ed such that most or ail of the gel is converted to the 
desired fines or the desired particles can merely be a 
fraction that is sieved from coarser particles. Alternative- 
ly, the particles can be made by reverse phase emu Ision 
or suspension polymerisation to give a particle size be- 
low 1 0jim, often below 3^m, followed by drying and sep- 
aration of the particles from the continuous phase in 
known manner. 

The aggregates are preferably of a size such that 
they can be handled by conventional particle handling 
apparatus and so normally the particle size is above 
50|im and below 2mm although in some instances it can 
be larger, for instance up to 5mm or even lOmm maxi- 



mum size. Usually the size of the aggregates is 90% 
(and preferably 95%) by weight at least 125^m and 
more usually at least 200fim, and preferably at least 
500^m, and often at least 700^m. Thus the aggregates 
5 can be made to a size such that they have optimum flow 
properties and substantially no dusting or other absorp- 
tion problems. 

The particles within each aggregate will always be 
much smaller than the aggregate size since generally 
each aggregate contains at least 5 or 10, usually at least 
50 and often at least 100 of the particles. The particles 
can have whatever size is optimum for their eventual 
performance and so if their optimum size (from the point 
of view of absorption and performance) is, say, 250^im 
then the particles can have this size. Generally however 
the particles are of a size such that flow properties would 
be a problem (e.g., below 125 or 150|im if the particles 
are made by comminuting gel) and/or such that dusting 
or absorption properties would be a problem, e.g., below 
50jim. The particles often have a size below 30}im and 
often below 20|im. They may be above 10|im but can 
be smaller, e.g., 511m, 1|im or less. 

The aggregates are made by bonding substantially 
dry polymer particles by wetting them with an aqueous 
liquid that serves as a bonding agent for the particles by 
rendering their surfaces sufficiently sticky to form a 
sticky mass and then aggregating the particles while 
they are sticky. Thus the particles can be aggregated by 
swelling with sufficient water to form a comminutable gel 
followed by comminution to a coarse size and drying, to 
provide internally bonded aggregates. 

Preferably the aggregates have a porous texture 
and so should not be compressed significantly while 
sticky. Preferably no deliberate compression step is ap- 
plied while they are sticky. For instance the particles 
may be wetted with the aqueous liquid while entrained 
in air or tumbled along a surface to form aggregates 
which are dried while entrained in air or while being tum- 
bled and may, if necessary, be comminuted to aggre- 
gates of the desired size. Suitable apparatus of this type 
is a fluid bed blender and agglomerator. 

In another method, the polymer particles are stirred 
with the aqueous liquid to form an adhesive mass and 
this is then comminuted, for instance by extrusion 
through a screen. The comminution steps can be con- 
ducted while the mix is moist but often it is best to dry 
the mass and then comminute any oversize pieces in 
the mass, e.g., by attrition or sieving. 

The fact that the particles have been aggregated 
using water can be seen easily by microscopic exami- 
nation. The use of the water causes adjacent particles 
to merge into each other and tends to remove the sharp 
contours that comminuted fines normally have. 

The aqueous liquid can be any aqueous liquid that 
will promote bonding of the particles to form friable ag- 
gregates. If the particles become adhesive upon contact 
with water then it is sufficient for the aqueous liquid to 
be water without any additional bonding agent in it. Of- 
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ten the water is used by itself but it can be desirable for 
the liquid to be an emulsion of water in a water immis- 
cible liquid, such as kerosene, or to be an aqueous so- 
lution in a polar solvent such as aqueous methanol, eth- 
anol, isopropanol or acetone. 

In some instances it is desirable to include an ag- 
gregate binder in the aqueous liquid so as to impart ad- 
ditional strength to the aggregates. The aggregate bind- 
er may be a substantially non-ionic polymer, for instance 
polyvinyl alcohol, or it may be an ionic polymer. If it is 
ionic, it is generally preferable for it to be co-ionic with 
any ionic charge in the polymer particles. For instance 
if the polymer particles are anionic then the aggregate 
binder is preferably also anionic (for instance sodium 
polyacrylate or other water soluble anionic polymer of 
low molecular weight, typically below 50,000 and often 
below 1 0,000) whilst if the polymer particles are cationic 
then the aggregate binder is preferably a water soluble 
cationic polymer such as a polyamine or other relatively 
low molecular weight cationic polymer such as a dimeth- 
ylaminoethyl methacrylate quaternary salt. In general 
anionic and cationic aggregate binders can be formed 
from the same monomers as are discussed below for 
anionic or cationic polymer particles. Naturally occurring 
polymers, such as starches or cellulosic polymers, may 
be used as part or all of the aggregate binder. 

The degree of bonding of the particles within the ag- 
gregate must be selected such that the aggregates have 
the desired degree of friability. If the degree of bonding 
is too high then the aggregates will withstand rough han- 
dling but may not break down upon mixing with the even- 
tual aqueous medium. For instance if too much aggre- 
gate binder is added, or if water is being used and too 
much water is applied, the aggregates may become too 
firmly bonded and hard. If too little is used, the aggre- 
gates may break down too easily. Generally the amount 
of water is at least 10%, usually at least 30% on dry 
weight of polymer, but is generally below 120% and of- 
ten below 80%. If a polymeric aggregate binder is in- 
cluded in the aqueous liquid then the amount is gener- 
ally below 10% and often below 1% on the dry weight 
of polymer. 

The particulate polymer that is in the form of aggre- 
gates can be a natural or modified natural polymer such 
as a starch or cellulose, for instance carboxy methyl cel- 
lulose polymer, but is preferably a synthetic polymer, 
preferably formed from a water soluble ethylenically un- 
saturated monomer or monomer blend. Generally it is 
an ionic synthetic polymer formed from anionic or cati- 
onic monomer, optionally with a non-ionic monomer. It 
may be amphoteric, being formed from a mixture of cat- 
ionic and anionic monomers, optionally with non-ionic 
monomer. 

Suitable anionic monomers are ethylenically un- 
saturated carboxylic acids or sulphonic acids, often in 
the form of a water soluble ammonium or, preferably, 
alkali metal salt. Suitable carboxylic acids are meth- 
acrylic, itaconic, maleic or, preferably, acrylic acid. Suit- 



able sulphonic acids include allyl, methallyl, vinyl and 
2-acrylamido-2-methyl propane sulphonic acids, often 
as ammonium, or more usually, alkali metal salt. 

Suitable cationic monomers include dialkylami- 

$ noalkyl (meth) -acrylamides and -acrylates, usually as 
acid addition or quaternary ammonium salts, and mon- 
omers such as diallyl dimethyl ammonium chloride. 

Suitable non-ionic monomers include (meth) acrylic 
esters, methacrylamide and, preferably, acrylamide. 

10 The polymer in the polymeric product is normally 
unreactive but can include groups that will cause cross 
linking or the polymer can be reacted during or after the 
formation of the aggregates, for instance by reaction of 
acrylamide groups with glyoxal or formaldehyde. 

15 It is particularly preferred to provide the aggregates 
or the particles within them with a surface layer that is 
more highly cross linked than the remainder of the par- 
ticles in order to promote the rate of hydration of the in- 
dividual particles and/or the rate of disruption of the ag- 

20 gregates. Ways of providing surface cross linking on sol- 
uble or swellable polymer particles are well known and 
comprise exposing the pre-formed particles to a suitable 
cross linking agent. For instance the aggregates may 
be exposed to a suitable cross linking agent after their 

25 formation or, preferably, the cross linking agent is includ- 
ed in the aqueous medium used for forming the aggre- 
gates. When the polymer is anionic a suitable cross link- 
ing agent is a polyvalent metal compound, for instance 
an aluminium compound. Other cross linking agents in- 

30 elude epoxy compounds and counter-ionic polymers, 
generally having a low (e.g., below 100,000) molecular 
weight. 

The polymer can include a mixture of water soluble 
cationic and water soluble anionic polymers in dry form 

35 since the mixture will be stable when dry but will react 
to insolubilise the polymer when wet. Thus aggregates 
of anionic polymer may be mixed dry with aggregates 
of cationic polymer. 

The polymer is preferably formed from water solu- 
ble ethylenically unsaturated monomer or monomer 
blend of which at least 5% is ionic, and often at least 
10% up to 100% by weight is anionic or cationic and 0 
to 90% is nonionic. 

The molecular weight of the soluble polymer will 

^5 normally be selected so that the polymer has the desired 
performance properties, and conveniently so that it also 
serves as an aggregate binder. Normally the molecular 
weight is above 1 million. The intrinsic viscosity is gen- 
erally above 4dl/g. When the polymer is cationic, values 

50 of up to 1 2 or 1 5dl/g are usually adequate but when the 
polymer is anionic or non-ionic values of up to 25 or 30 
or higher may be used. 

The aggregates can be formed solely from the pol- 
ymer particles and binder but it is frequently desirable 

55 to include a secondary particulate material in the mix 
that is to be agglomerated. This material can modify the 
performance of the aggregates and can facilitate the 
production of aggregates of any desired size by facili- 
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tating the comminution of the aggregates to the desired 
particle size, either while they are sticky or, preferably, 
after drying. 

Preferably the aggregates include a secondary ma- 
terial that is generally particulate (often below 200u.m or 
15041m in size) and that is a disintegrating aid for pro- 
moting disintegration of the aggregates. This disinte- 
grating aid can be a water insoluble particulate material 
that will prevent the polymer particles bonding too 
strongly to each other and so will promote disintegration. 
Examples include coal, coke, fine metals, limestone, 
dolomite and clays, provided that the clay does not have 
a structure such that the polymer penetrates firmly into 
the clay. A particularly preferred insoluble disintegrating 
aid is very small particle size (e.g., below 1 Ou.m and usu- 
ally below 1|im) material such as fumed silica, that is 
coated on to the polymer particles. This may be included 
in the aqueous liquid to provide a coating on the polymer 
particles. This coating prevents or reduces gel blocking 
and so promotes disintegration. 

Generally however the disintegrating aid is a mate- 
rial that is generally monomeric and that is generally 
highly water soluble in the sense that, when the aggre- 
gate is contacted with water, the disintegrating aid will 
dissolve faster than the polymer particles and will tend 
to promote disintegration of the aggregates. Particulate 
secondary material may have a size similar to the poly- 
mer particles or may be smaller or larger than the par- 
ticles. 

The combination of the polymer, the disintegrating 
aid or other second material, and the aggregate binder 
(if present) will be chosen such that the aggregates have 
disintegration properties that are suitable for their in- 
tended use. For example, if the disintegration is intend- 
ed to occur as a result of mixing the aggregates with 
water insoluble particulate material in the presence of a 
relatively low amount of water, disintegration may be 
due primarily to physical abrasion. However when the 
water-containing medium is bulk water, the combination 
of disintegrating aid and binder, if present, should be 
such that the aggregates will disintegrate spontaneous- 
ly upon contact with water, optionally accompanied by 
stirring. 

The secondary material that is to serve as a disin- 
tegrating aid may be merely an inert material that is to 
promote disintegration or it may be a material that is to 
serve a useful purpose with the polymer fines. 

A product according to the invention is for the for- 
mation of an aqueous solution containing inorganic co- 
agulant and a water soluble polymeric flocculant by dis- 
solving a single powder product into the water. For this 
purpose the disintegrating aid should be the inorganic 
coagulant, typically a polyvalent metal salt such as alu- 
minium sulphate. Normally this is present in a large ex- 
cess relative to the flocculant and so a suitable product 
is formed from 5 to 30% water soluble polymeric floccu- 
lant fines and 95 to 70% by weight inorganic polyvalent 
metal salt coagulant. The polymeric flocculant is a high 



molecular weight (e.g., IV above 4dl/g) ionic polymer. It 
may be anionic but is often cationic, for instance a pol- 
ymer of dialkylaminoalkyl (meth) -acrylate or -acryla- 
mide (as acid addition or quaternary salt) with, option- 

5 ally, acrylamide. There may be 0 to 10% polymeric ag- 
gregate binder. 

Another product according to the invention is 
formed of 50 to 90% water soluble polymeric flocculant 
or viscosifier with 50 to 10% of a more soluble com- 

10 pound that may be organic or inorganic and which 
serves primarily as a diluent that facilitates disintegra- 
tion of the agglomerates upon addition to water. Typical 
materials are ammonium sulphate and sucrose. The vis- 
cosifier can be non-ionic or ionic of molecular weight 

15 above 1 00,000, and often IV above Idl/g and generally 
above 4dl/g. The flocculant can be anionic or cationic 
and can be any suitable flocculant, for instance as de- 
scribed above. 

In EP-A-202780 we describe flocculation process- 

20 es using polymeric flocculant that at the time of addition 
to the suspension to be flocculated is in the form of par- 
ticles below 10uj7i, and in which the polymer is added 
in a floe stabilising amount and the flocculated solids are 
subjected to shear in the presence of the aqueous me- 

25 dium substantially without increasing the amount of sus- 
pended solids in the aqueous medium. The methods 
that are preferred in EP-A-202780 for providing the par- 
ticles are emulsion or reverse phase polymerisation but 
now we can use agglomerates above 10u.m in size of 

30 polymer fines of below 1 Ojim, the polymers typically be- 
ing the same as in EP-A-202780. Preferably the poly- 
mers are cationic and have an ionic regain (as explained 
in EP-A-202780) of at least 15% and up to 70%, al- 
though they can be anionic. Preferably they are slightly 

35 cross linked, as described in EP-A-202780. However 
they can be wholly soluble and of low ionic regain. Sec- 
ondary material included in aggregates for this purpose 
can be a coagulant but is generally a water soluble dilu- 
ent typically in an amount of 10 to 50% by weight, as 

40 described above (e.g., ammonium sulphate or sucrose). 
When the disintegration aid is a coating of very fine 
particulate material such as fumed silica, the amount of 
disintegration aid may be lower than the preferred 10% 
minimum, for instance it may be down to about 2% (so 

45 that there can be up to 98% polymer) or less, e.g. , 0.5%. 
Such coatings, and/or surface cross linking, are partic- 
ularly useful when the polymer cross viscosifier or floc- 
culant. There may be 0-10% polymeric aggregate bind- 
er. 

50 Specific embodiments of the invention are dis- 
closed in the dependent claims. 

The following is an example of the invention. 
A copolymer of acrylamide and dimethylaminoethyl 
acrylate quaternary salt having intrinsic viscosity above 
55 6dl/g and having a moderate ionic regain is made broad- 
ly as in Example 1 of EP-A-202780. The dispersion is 
dried by azeotroping to give a particle size 90% by 
weight below 3um. The particles are precipitated from 
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the dispersion by adding acetone and are then further 
dried to remove the acetone. While entrained in air, they 
are sprayed with water containing fumed silica. This has 
an extremely small particle size and so forms a coating 
around the polymer particles. The particles become ag- 
gregated, and then partly dried, while entrained in the 
air and are collected and further dried in a fluidised bed. 
The resultant aggregates have a size above 1 50u.m but 
disintegrate rapidly into the individual particles, and dis- 
solve, upon addition to water 

The resultant solution has flocculation performance 
properties similar to those of the starting polymer, as ex- 
plained in EP-A-202780. 

If the powder is added to water, without being ag- 
gregated, serious gel blocking occurs and it is inpracti- 
cable to obtain a flocculant solution by this technique. 

Claims 

1 . A particulate polymeric product for use as a viscosi- 
fier or flocculant comprising particles of a substan- 
tially water soluble polymeric viscosifier or floccu- 
lant wherein the particles have a size of below 1 Ojim 
and are present in the form of friable aggregates of 
which at least 90% have a size above 50jim and 
wherein the aggregates have been made by bond- 
ing substantially dry polymer particles with an aque- 
ous liquid and drying the aggregates and the aggre- 
gates are friable in that they can be broken down to 
the individual polymer particles by mixing with an 
aqueous medium that is to be thickened or floccu- 
lated. 

2. A product according to claim 1 in which the substan- 
tially water soluble cationic polymer particles are 
cross linked and have ionic regain of 15 to 70%. 

3. A product according to claim 1 or claim 2 in which 
the aggregates also comprise particles of a disinte- 
grating aid for promoting disintegration of the ag- 
gregates upon mixing with the aqueous medium 
and/or the particles have surface cross linking. 

4. A product according to any preceding claim in which 
the aggregates are formed of about 50 to 98% by 
weight water soluble polymer particles, about 2 to 
50% by weight disintegration aid and 0 to 10% by 
weight polymeric aggregate binder. 

5. A product according to any preceding claim in which 
the water soluble polymer particles are a cationic 
polymer having IV above 4dl/g. 

6. A product according to any one of claims 1 to 3 in 
which the water soluble polymer particles are an 
ionic polymer having IV at least 4dl/g and the ag- 
gregates are formed of 5 to 30% by weight of the 



polymer, 95 to 70% by weight of water soluble, par- 
ticulate inorganic coagulant and 0 to 10% by weight 
of polymeric aggregate binder. 

5 7. A product according to claim 1 or claim 2 in which 
the polymer particles are formed from 0 to 90% by 
weight acrylamide and 10 to 100% by weight ani- 
onic or cationic monomer. 

8. A product according to any one of claims 1 to 3 in 
which the polymer particles were formed from a 
monomer or monomer blend comprising ethyleni- 
caily unsaturated carboxylic or sulphonic monomer 
as free acid or water soluble salt. 

9. A product according to claim 8 in which the acid is 
selected from acrylic acid, 2-acrylamido methyl pro- 
pane sulphonic acid and allyl sulphonic acid. 

10. A product according to any one of claims 1 to 3 in 
which the polymer particles were formed from a 
monomer or monomer blend comprising dialkylami- 
noalkyl (meth) -acrylate or -acrylamide as addition 
or quaternary ammonium salt. 

11. A flocculation process comprising adding a product 
according to any one of claims 1 to 10 to a suspen- 
sion that is to be flocculated, 



1. Teilchenformiges polymeres Produkt zur Verwen- 
dung als Viskosmacher oder Flockungsmittel, das 
Teilchen eines im wesentlichen wasserloslichen po- 
lymeren Viskosmachers oder Flockungsmittels um- 
faRt, worin die Teilchen eine GroGe unter 1 0 jam auf- 
weisen und in Form von brockeligen Aggregaten 
vorliegen, von denen mindestens 90% eine GrofBe 
uber 50 urn aufweisen und worin die Aggregate 
durch Binden von im wesentlichen trockenen Poly- 
merteilchen mit einer waGrigen Flussigkeit und 
Trocknen der Aggregate hergestellt wurden und die 
Aggregate insofern brockelig sind, als sie durch Mi- 
schen mit einem waGrigen Medium, das eingedickt 
oder geflockt werden soli, in die einzelnen Polymer- 
teilchen aufgespalten werden konnen. 

2. Produkt nach Anspruch 1, in welchem die im we- 
sentlichen wasserloslichen kationischen Polymer- 
teilchen vernetzt sind und eine lonen-Wiedergewin- 
nung von 1 5 bis 70% aufweisen. 



3. Produkt nach Anspruch 1 oder Anspruch 2, in wel- 
chem die Aggregate auch Teilchen eines Zerfalls- 
Hilfsmittels zur Forderung des Zerfalls der Aggre- 
gate beim Mischen mit dem waGrigen Medium um- 
fassen und/oder die Teilchen Oberflachenvernet- 
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zung aufweisen. 

4. Produkt nach irgendeinem vorhergehenden An- 
spruch, in welchem die Aggregate aus etwa 50 bis 
98 Gew.-% wasserloslichen Polymerteilchen, etwa 
2 bis 50 Gew.-% Zerfalls-Hilfsmittel und 0 bis 10 
Gew.-% polymerem Aggregat-Bindemittel gebildet 
sind. 

5. Produkt nach irgendeinem vorhergehenden An- 
spruch, in welchem es sich bei den wasserloslichen 
Polymerteilchen urn ein kationisches Polymer mit 
einer GV uber 4 dl/g handelt. 

6. Produkt nach irgendeinem der Anspruche 1 bis 3, 
in welchem es sich bei den wasserloslichen Poly- 
merteilchen urn ein ionisches Polymer mit einer GV 
von mindestens 4 dl/g handelt und die Aggregate 
aus 5 bis 30 Gew.-% Polymer, 95 bis 70 Gew.-% 
wasserloslichem, teilchenformigem anorgani- 
schem Koagulierungsmittel und 0 bis 10 Gew.-% 
polymerem Aggregat-Bindemittel gebildet sind. 

7. Produkt nach Anspruch 1 oder Anspruch 2, in wel- 
chem die Polymerteilchen aus 0 bis 90 Gew.-% 
Acrylamid und 10 bis 100 Gew.-% anionischem 
oder kationischem Monomer gebildet sind. 

8. Produkt nach irgendeinem der Anspruche 1 bis 3, 
in welchem die Polymerteilchen aus einem Mono- 
mer oder einer Monomermischung umfassend 
ethylenisch ungesattigtes Carbonsaure- oder Sul- 
fonsaure-Monomerals freie Saure oder wasserlos- 
liches Salz gebildet wurden. 

9. Produkt nach Anspruch 8, in welchem die Saure 
aus Acrylsaure, 2-Acrylamidomethylpropansul- 
fonsaure und Allylsulfonsaure ausgewahlt ist. 

10. Produkt nach irgendeinem der Anspruche 1 bis 3, 
in welchem die Polymerteilchen aus einem Mono- 
mer oder einer Monomermischung umfassend Di- 
alkylaminoalkyl(meth)acrylat oder -acrylamid als 
Additions- oder quartares Ammoniumsalz gebildet 
wurden. 

11. Flockungsverfahren, umfassend die Zugabe eines 
Produkts nach irgendeinem der Anspruche 1 bis 10 
zu einer Suspension, die geflockt werden soil. 

Revendications 

1. Produit polymere particulate destine a servir 
d'agent conterant de la viscosite ou de floculant, ce 
produit comprenant des particules d'un agent con- 
ferant de la viscosite ou d'un floculant polymere es- 
sentiellement hydrosoluble, produit dans lequel les 



particules ont une taille inferieure a 10 u.m et sont 
presentes sous forme d'agregats friables dont au 
moins 90% ont une taille superieure a 50 |am, et 
dans lequel les agregats ont ete obtenus par liaison 

5 de particules polymeres essentiellement seches, 
liaison obtenue a I'aide d'un liquide aqueux, et se- 
chage des agregats, et les agregats sont friables du 
fait qu'ils peuvent etre brises en donnant les parti- 
cules polymeres individuelles, par melangeage 

10 avec un milieu aqueux qui doit etre epaissi ou flo- 
cule. 

2. Produit selon la revendication 1, dans lequel les 
particules polymeres cationiques essentiellement 

*5 hydrosolubles sont reticulees et ont un regain ioni- 
quede 15 & 70%. 

3. Produit selon la revendication 1 ou selon la reven- 
dication 2, dans lequel les agregats comprennent 

20 Sgalement des particules d'un adjuvant de desegre- 
gation pour amplifier ou favoriser une desagrega- 
tion des agregats lors de leur melangeage avec le 
milieu aqueux et/ou les particules presentent de la 
reticulation en surface. 

25 

4. Produit selon Tune quelconque des revendications 
precedentes, dans lequel les agregats sont formes 
d'environ 50 a 98% en poids de particules polyme- 
res hydrosolubles, environ 2 a 50% en poids d'un 

30 adjuvant de desagregation et 0 a 1 0% en poids d'un 
liant polymere pour formation d'agregats. 

5. Produit selon Tune quelconque des revendications 
precedentes, dans lequel les particules polymeres 

35 hydrosolubles sont formees d'un polymere cationi- 
que dont la viscosite intrinseque est superieure a 4 
d^g. 

6. Produit selon I'une quelconque des revendications 
40 1 a 3, dans lequel les particules polymeres hydro- 
solubles sont constitutes par un polymere ionique 
dont la viscosite intrinseque vaut au moins 4 dl/g, 
et les agregats sont formes de 5 a 30% en poids du 
polymere, 95 a 70% en poids d'un agent coagulant 

45 mineral particulate hydrosoluble et 0 a 10% en 
poids d'un liant polymere pour formation d'agre- 
gats. 

7. Produit selon la revendication 1 ou la revendication 
50 2, dans lequel les particules polymeres sont for- 
mees de 0 & 90% en poids d'acrylamide et de 10 & 
100% en poids d'un monomere anionique ou catio- 
nique. 

55 a Produit seion I'une quelconque des revendications 
1 a 3, dans lequel les particules polymeres sont for- 
mees a partir d'un monomere ou d'un melange de 
monomeres comprenant du monomere carboxyli- 



25 

4. 



30 

5. 

35 

6. 

40 



13 



EP 0 326 382 B1 



que ou sulfonique, a insaturation ethylenique, sous 
forme d'acide libre ou sous forme de sel hydrosolu- 
ble. 

9. Produit selon la revendication 8, dans lequel I'acide s 
est choisi parmi I'acide acrylique, I'acide 2-acryla- 
midomethylpropanesulfonique et I'acide aliylsulfo- 
nique. 

10. Produit selon Tune quelconque des revendications 10 
1 a 3, dans lequel les particules polymeres ont ete 
formees a partir d'un monomere ou d'un melange 

de monomeres comprenant du (meth)acrylate de 
dialkylaminoalkyle ou du dialkylaminoalkyl (meth) 
acrylamide sous forme de sel d'addition ou de sel 15 
d'ammonium quaternaire. 

11. Procede de floculation comprenant I'addition d'un 
produit, selon I'une quelconque des revendications 

1 d 10, d une suspension qu'il s'agit de soumettre 20 
a floculation 



55 



